The author wishes to express his appreciation to Dr. Norman P.
Hobbs, the Technical Director at Kaman AviDyne, who reviewed this effort and directed the KA programming staff in implementing the necessary changes in the affected subroutine of the VIBRA code. In what follows, certain practical modifications are effected which allow the subsonic aerodynamic subroutine to be applicable over broader ranges of Mach number, aspect ratio, and sweep; and, more specifically, over the ranges 0.5 < M < 0.8, 3 < AR < 12, and 0 < A < 60
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degrees. The latest VIBRA version, designated as VIBRA-8, differs from VIBRA-4 in that it includes the modified and improved subsonic aerodynamic subroutine. Section II of the original VIBRA report (Reference 2), which documents the subsonic formulation for all versions through VIBRA-4, is followed in the discussions below. The intent of this short report is to justify and to document the effected modifications and additions.
AERODYNAMIC CONSIDERATIONS.
There are three areas which need to be examined:
1.
Potential flow results for the ratio of two-dimensional normal force coefficient to angle of attack as a function of aerodynamic time. This expression differs slightly from the corresponding one in Reference 3.
The adjustment here is due to the fact that in Reference 3 the parameter s=Ut/c, whereas in Reference 2 and here s=2Ut/c, where U is the wind speed, t is time, and c is the chord. 
4.~.
When M-O, one has to deal with an impulse due to apparent mass effects. Through extensive calculations, it has been determined that when Eq. (7) is applied using the curve fitting expressions (Eq. (8)) considerable improvements are achieved in estimating f P(s); this is true even at the single Mach number (-0.8) for which Eq. (128) of Reference 2 was offered earlier.
Based on the above brief discussions, the following change was made:
Change 1:
(a) Omit Equation (128) which is equal to 0.1828 for M-0.8. The entry AA(=O) in Table I Up to this point, one can get the 2D c (, s -) and the 3D n CN (, s-)m); but the CR-value is for the total lifting surface. The next question to be addressed is how to distribute the load spanwise such that the total loading will correspond to C N . A spanwise distribution, denoted by g(n) (n being a dimensionless spanwise coordinate), is needed, such that the local loading per unit span is {(n)CN} Thus for an elliptic plan wing at M=O.
For non-elliptic wings at M=0, let
where f(n) is to be chosen so that if the c(n) becomes elliptic f(n) Equation ( An important parameter, which is also a spanwise distribution function and will be used shortly, is c c
where cay is the average chord. 
(25). cn
This quantity will be a function of n, unlike its counterpart in earlier VIBRA versions. C (f) Find, using the results from (e) and Eq. (28), --1 (a, s) for desired stations n at each time s.n This change describes the recommended procedure for distributing the total leading C N in a reasonable fashion along the span of the lifting surface.
